
CONCLUSIONS

The three chapters of this dissertation examined Marbled Murrelet behavior and

activity patterns in forest and marine ecosystems.  Diving behavior was recorded from

telemetered birds along the central Oregon Coast in 1995 and 1996 while inland survey

data were collected in old-growth Douglas-fir forests of the Oregon Coast Range in 1994,

1996, and 1997.  Along with improving our understanding of murrelet behavior in each

ecosystem, these studies were conducted in order to improve our understanding of how

behavior in forest systems may be related to conditions or behaviors in marine systems.

Through observations of telemetered birds, we determined that diving behavior

differed between years while variables representing short-term sea conditions, location,

and water depth had weaker and less consistent effects on diving performance.  Diving

performance of Marbled Murrelets in this study appeared to be affected by annual

changes in environmental conditions and prey resources and did not consistently fit with

predictions from optimal breathing models.  This was evidenced by the lack of a

significant relationship between dive time and pause time in 1995 but a positive

significant relationship between dive time and both preceding and ensuing pause times in

1996.  Therefore, it appeared that murrelet diving behavior was quite plastic and that

individuals had the ability to vary their behavior as foraging conditions changed.

Optimization models predicted behavior best when conditions appeared to be less optimal

and birds were required to spend more time diving and foraging.

Similarly, activity patterns of Marbled Murrelets at inland forest sites appeared to be

weakly related to short-term conditions such as weather at the stand and more strongly

related to year.  Each of the four daily activity metrics we monitored was highly variable

within and among sites and years and we observed greater variability in activity levels

than has been previously reported for this species.  Activity metrics tended to be strongly

correlated within a day within survey stations, but correlative relationships at temporal



and spatial scales greater than this were inconsistent and moderate at best.  Based on our

results, it appears murrelet activity at inland forest sites may be affected less by local,

short-term conditions at forest stands and potentially more by foraging conditions at sea.

For example, we observed highest levels of activity at inland forest sites when sea

conditions appeared to be most favorable for forage fish and lowest levels of activity

when sea conditions appeared least favorable.  Therefore, it appears that activity at the

nesting area may be affected by marine conditions; this is common in other alcids and

colonial nesting seabirds.

Data discussed in Chapter 2 also were used to determine the feasibility of using

inland surveys to seek temporal or spatial differences in daily detections; high levels of

variability in daily detection counts have raised concern over using these data to do so.

We determined how effectively various survey strategies estimated measures of daily

mean and SD for detection counts of murrelets within a breeding season.  It appears that,

given the range of data we tested, it would be difficult to obtain reliable estimates of

murrelet detections with sampling efforts up to 14 days/season.  However, it does appear

that detection data during a breeding season may be reliably estimated to within + 50%

with similar or less effort.  The power of survey strategies to detect annual declines in

detections of 25% and 50% were very low and moderate, respectively, except when

variability was quite low.  Based on the results of our analyses in Chapters 2 and 3 we

suggest that the use of Marbled Murrelet detection data for quantitative analyses be

limited and considered at great length prior to initializing research or management efforts

and that marine conditions always be considered when interpreting temporal trends in

detection data.

Results from these analyses suggest that foraging conditions at sea likely play a

major role in determining all aspects of this species behavioral ecology and therefore

continued effort to understand this relationship is required.  Inland survey data (i.e., daily

detection or activity data), while quite useful for determining distribution and probable



nesting status, do not appear to lend themselves to rigorous quantitative analyses.  Their

use in such venues should be limited until a better understanding of the factors that affect

variability in activity patterns is achieved.

Marbled Murrelets are unique among seabirds in their reliance upon forest and

marine habitats during the breeding season.  While this dissertation expanded upon our

knowledge of their behavioral ecology in each system, there remains a great deal to be

learned.  Effective monitoring of this species and effective management of its habitat will

require continued, focused research efforts such as these to complement the increasing

number and diversity of marine and inland distribution surveys.
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